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[0006] 

5 [Means for Solving the Problems] In order to attain the 
above-mentioned object, the present invention is 
characterized by determining for each of target blocks 
whether the target block is a static block or a dynamic block 
while sequentially switching the position where the target 

10 block is extracted within an input image frame, assigning a 
motion vector representing a standing-still state when the 
target block is the static block, while selecting, out of 
motion vectors in adjacent blocks already made clear, the 
representative vector to be applied to the target block when 

15 the target block is the dynamic block, then re-retrieving the 
motion vector in the target block in a retrieval area 
determined by the prediction error and the direction of the 
representative vector, and assigning the re-retrieved motion 
vector when a correlation between the re-retrieved motion 

2D vector and the motion vector in the adjacent block is not less 
than a predetermined level, while correcting the motion 
vector to a motion vector having a high correction with the 
adjacent block and assigning the motion vector after the 
correction when the correlation is lower than the 

25 predetermined level. 
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[0007] More specifically, in selecting the representative 
vector, the adjacent block at a position preceding the target 
block in the current frame and the adjacent block at a 
position succeeding the target block in the preceding frame, 

5 for example, are taken as reference blocks. Out of the motion 
vectors in the reference blocks, the motion vector having the 
minimum prediction error is taken as the representative 
vector. In the re-retrieval of the motion vector, the 
prediction error of the representative vector is checked. 

10 When the prediction error is not more than a predetermined 
value, the representative vector is outputted as it is as the 
result of the re-retrieval. When the prediction error 
exceeds the predetermined value, the shape of the 
representative vector is a longitudinally long shape when a 

15 horizontal component of the representative vector is larger 
than a vertical component thereof, a square when the 
horizontal component and the vertical component are 
approximately the same, and a vertically long shape when the 
horizontal component is smaller than the vertical component, 

20 letting the representative vector be a starting point. The 
re- retrieval is performed by block matching processing in the 
retrieval area which is enlarged as the prediction error 
increases. In the correction of the motion vectors, the 
motion vector having the minimum prediction error is selected 

25 out of the motion vectors in the adjacent blocks on the upper 
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and lower and right and left sides of the target block, and 
the adjacent area including the motion vector having the 
highest correlation with the target block is selected out of 
the adjacent areas positioned on the upper left, upper right, 
5 lower left, and lower right sides of the target block, to find 
the average motion vector in the plurality of blocks included 
in the area. 

[0008] A circuit for converting the number of frames 
composing an image signal according to the present invention 

10 is characterized by comprising a motion vector generation 
part for generating a motion vector for each pixel with 
respect to each of input image frames, and an interpolation 
frame generation part for generating a motion correction 
interpolation frame from the current input image frame and 

15 an input image signal in the input image frame which is one 
frame preceding the current image input frame utilizing the 
motion vector, and in that an output image signal having a 
higher frame frequency than the frame frequency of an input 
image is obtained by selectively combining the input image 

20 frame and the interpolation frame, and the motion vector 
generation part comprises first means for determining, with 
respect to a plurality of image blocks obtained by dividing 
the input. image frame, whether each of the image blocks is 
a static block or a dynamic block as a target block, second 

25 means for selecting, when the target block is the dynamic 
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block, the representative vector to be given to the target 
block out of the motion vectors in the adjacent blocks already 
made clear, third means for re-retrieving the motion vector 
in the target block in a retrieval area determined by the 
5 prediction error and the direction of the representative 
vector, fourth means for checking a correlation between the 
re-retrieved motion vector and the motion vector in the 
adjacent block and correcting the peculiar vector having a 
low correlation with the adjacent block to a motion vector 
10 having a high correlation with the adjacent block, and fifth 
means for generating the motion vector for each pixel in the 
target block on the basis of the motion vector processed by 
the fourth means. 

[0009] The fifth means assigns, in the target block having 
15 a prediction error of not more than a set value, for example, 
the motion vector in the target block to each of the pixels 
in the block, divides, in the target block having a prediction 
error of not less than the set value, the target block into 
a plurality of mini-blocks in the horizontal and vertical 
29 directions, assigns the motion vector in the target block to 
each of the pixels in the mini-block having a prediction error 
of not more than a predetermined value, assigns the motion 
vector having the minimum error component on the 
interpolation frame out of the motion vectors in the target 
25 block and the adjacent blocks to each of the pixels in the 
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mini-block having a prediction error of not less than the 
predetermined value, and assigns the motion vector having a 
value of zero to the pixel which does not move. According 
to an embodiment of the present invention, the value of the 
5 motion vector for each of the target blocks is stored in a 
memory in correspondence with a block position, and the 
second means reads out the above-mentioned motion vector in 
the adjacent block from the memory. 

[0010] Another feature of the image signal frame number 

10 conversion circuit according to the present invention is that 
there is provided, in addition to the above-mentioned first 
to fifth means, means for measuring, out of the motion vectors 
generated for the image blocks by the motion vector 
generation part, the frequency of generation of the motion 

15 vectors whose motion speed is not less than a predetermined 
value, and detecting the high speed motion frame whose 
frequency of generation exceeds the predetermined value, and 
the interpolation frame generation part omits, with respect 
to the high speed motion frame, motion correction processing 

20 to generate the interpolation frame. 

[0011] Still another feature of the present invention is that 
there is provided, in place of or in addition to the detection 
means, means for comparing the current input image frame and 
the preceding input image frame to detect a scene change 

25 frame, and the interpolation frame generation part omits. 
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with respect to the scene change frame, motion correction 
processing to generate the interpolation frame. 
[0012] The present invention provides an image signal frame 
number conversion circuit also effective for a signal, which 

5 is subjected to motion compensation predictive coding such 
as MPEG (Motion Picture Expert Group) • The frame number 
conversion circuit comprises decoding means for subjecting 
the signal, which has been subjected to the motion 
compensation predictive coding, signal processing, and 

10 separating the signal into an image signal sequence and 
motion vector information, a motion vector generation part 
for generating a motion vector for each pixel with respect 
to each input image frame composed of the image signal 
sequence, and an interpolation frame generation part for 

15 generating a motion correction interpolation frame utilizing 
the motion vector from the current input image frame and the 
input image signal in the input image frame which is one frame 
preceding the current input image frame, and the motion 
vector generation part comprises first means for 

20 determining, with respect to a plurality of image blocks 
obtained by dividing the input image frame, whether each of 
the image blocks is a static block or a dynamic block as a 
target block, second means for giving, when the target block 
is the dynamic block, the representative vector to the target 

25 block utilizing the motion vector information outputted from 
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the decoding means, third means for re-retrieving the motion 
vector in the target block in a retrieval area determined by 
the prediction error and the direction of the representative 
vector, fourth means for checking a correlation between the 

5 re-retrieved motion vector and the motion vector in the 
adjacent block and correcting the peculiar vector having a 
low a correlation with the adjacent block to a motion vector 
having a high correlation with the adjacent block, and fifth 
block for generating the motion vector for each pixel in the 

10 target block on the basis of the motion vector processed by 
the fourth means. The second means comprises means for 
converting motion vectors in a P picture and a B picture 
included in the motion vector information outputted from the 
decoding means into motion vectors between frames required 

15 for correction processing, and means for determining the 
representative vector using the motion vectors obtained by 
the conversion as motion vectors in reference blocks adjacent 
to the target block. 

[0013] According to the configuration of the present 
20 invention described above, the motion vector of the image can 
be generated with high precision by an operation amount which 
is smaller than that in the prior art. Further, when the 
frequency of generation of the motion vector whose motion 
speed is not less than a predetermined value is measured, to 
25 limit signal processing of a motion correction interpolation 
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frame to an Image whose motion judder disturbance Is liable 
to be noticeable. Image quality degradation Inherent to 
motion correction processing can be avoided. When motion 
vector generation processing Is stopped under particular 
Image conditions as In the scene change frame, the operation 
amount can be further reduced. 

-.omitted... 
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04 9 6^^i«K:B. Sbt'^i' h;l'=&3a)*i<a?*T'& 
fc»©gfSI5*J. *te. !^Pg¥7 - 3 3 6 6 5 O^diftCC 

-A|^^fijeii5itt#^/j:l». 
[0 00 4} Si)*liI©7U-A|^^-Ctt. WsB^i' 

hJiiicm^mifi^tit. ^»©ii»©-8P*«^B 
ar^s. »ii«©^ii»4»ste»tc«. 

[0005} 

c^Bj*5^aibj;^4-rsi?®} $^?e©aw«, lifii 
mo^mis^^tiitixftiWj^miEMoy u-A^t^ 

©ewtt. yu--j>.mipii<.'mfj:mm&(09i}t^'!^h 

[00061 

[ss*»^-r.5)fca>©^s} ±^i/fcsw**fiws 

fcitK.. *I%H3-C{a. A:^Hg^7 u-AF»g-caB::^n 
^'©ttaittg^rli^tcWOg^^cAJ^, SaaT'ci-^i' 

:/0 5'i'*sp±:;'p >i'©^^tt. »±<^s|?:^-rS!j# 

©JS^«. roc|iJlSl/ri>5BIS:''n » i/oWilt^i' h 

;u©tt3:*^6JiiBaB7'a"^ d?«:-^A5'<#f<c^-^f h Ji' 
^jMWLfcf^, ±iEf^^'<i'hJl'©^i'MMi:^|S]-C^ 

ss$s^MJ^-c±iBag:^Oi-i'©sii#'^i' \-)\''knm 
mb. ±im^mstiim^^i^ \-)\^tmm-^o v txo 
m^i?Y)\'t<Dmiim%v'<)\'\ix±.<DW,-^kt. ±iB 
mv^mintcm^^V)\'im*)^x, isinm^'& 

if*. 

[0007} w<cmmvim'<i>t. ±S^^i^i' h^u 
©jiiR-t?», 3i7U'-Art-caS7'n-^i7j:i3 




9 

mmm^k 5^ * 5- t , ^ti^mmmifim^mjcrom^ 

m.X\t, aB-?'n^-i7©±T£:&©«g:?'D-^i'*iW 

[00081 *^?S(cJ:2,iii^<l#<D7 b-ASa^H 

)\'^mm\yx. m&<D?<)jm^y u-Ai 1 7u-ai? 
©A:*3ilfi^<i#<!:*^e.«i*^iEi^»7 

rtjf 7 U - A i ?r jMJRe^fCifl^^to-li- .5 C i (C J: T . 
A*li^©7 U - A^iSSStJ; 9 7 U - A^j^lStOlSlifcb 
:t»il«<i^«:?i.5J:^K:%cortei5. 

4^S|5*l. A*il^7U-A?r^S!|fr^6n*afSO 

-^i'3!isSi)li7'n-^^©ti^K. liEtc^JHabri,^?.^^:?' 

X\t±Mm^^n -J >3 t\m<T>-m^^n^^i> h JUK:<giE 

^UKSCi-c. ±gBaa:^a-^i'©iii^#tii©aii*<i' h 
Jl'?r^-r 5 i 75^ .S. C <!: i f 

[0009} ±iem5#^istt. Fd^t*. t^SJ^^^sgs 
fiflmT©ttS:?'nt»i'-c«. :?'a ^; i'rt©Sii^{c*fl/ 
■C^agT-n^- f'OSit-^i' h;U«:S!l>)^r, ^g'JSM 
3!»s^fflJ>:t±©ae:?"ci ^'-ca. K:7'q v i^im ■ 
SiE:«ri6]{ca»© 5 i :7'a e7 K^SH ^ilJ|R^3i«9f 

B7'n2»i'©«i#'^i7 hJb^Slij^-C. ySiJ^HdSHirS 
fflK(±© 5 =-fxj V i;rt©§ii«tc*tor«. Kfti:^ 

-A±-c©^t!S»*5S/Kj:8ii#'<i; h;l'%Siloa-C. 
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lbt©i^j:t,^li^{C>FfLrtt. ffi0©a6#'^i' hJl/?:f!lO 

[0010} *^BgK:J:^,li^s^i^7^-Ai^^!5I 
Sg©fto#S!!». ±^L/c^im~^5^®©ffe«:, H 

fii*ax..s?sjis©ttt7 u-A^tsiffi-r€./c«)©#g 
±ffiii53ig©i!i*7U-A«:o(,»T«, friBrt 

[0011] *l%W«:a:Sli«g^©7 u- A»^@ 
SS©HK:ffe©!^i4tt. ±iB*^ai^S«:f<i;^r. 
cniCllD;i-C. 3ia©A>3il^'7 U-Ai: 1 7U-A8(i 

©A:tiil«7u-A<t*JttSuri'->?^x>y • 7U 

20 -A?:fe|ffi-r.5/ca{)©^S?:Wb. ±ie->->?x>i;' 
• 7 U'-AKOti-CtJ, f!)IBrtJ¥7U-A^fi£gP*S, Sb 
*«iB!!iS^:#i^0/cf»i»7 A^Sr^T^S.*: ^(CL 

[0 0 12}*^BJtt. Wl^l3:MPEG©J:^K:ttl?ffl 

u - A!sa:^!8*!i«-r ±137 u - Aiagi^K 

30 il^#<a©lit'<i' h;t'^4«f Slijt-^i' h-'V'^SB 
±uss!i^^f\-)i^mmLx. m&<Dxt)m»y I' 
-Ai 1 7 u-Amoxttms^m^tifi^mmjEPin 

7U-A?:^-r.&rt#7U— A^^gqi^rWL. ±13 

aftt-^i; hJi/^fiSgp*i. A:^il«7W-A*»fiiL-cj§ 
hinZ>imL<imScf'avi7K.r>{,^X. &.m-:f^v9mic 
Pil::/D i'*iKiil7'a y {;i)^^MUi>m l ^Si. 
±iBaB:?'ci--'i'AiS!jil:/ci-^i7©li^K. ±im^^ 

sti}^^a:t}StitcMt^f i-mmmmbx^ii&m 

50 Wtt^fh )l''S:miEJ&miC.£mrj: 1 7 U - AH©at 
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(0013) i^^±jcm-<fc^mmmmc^tikt. tse^s 

[0014] 

HI -01 l^#MLrSil|-r^. HIW. ^RDfjSb^ 

t I ^ A / D ^ ^ J: o r r t;^ ; K t S n 5 0 H 
z ©A^iS^fi^^ 6 0 H z cDtB;t^ii^fi^cc^&T'S 

[0015] mumL^<DKtim^m^s 1 

^^^ifeMM-^^^) IP (Interlace- Proqres 

s> ^^gpiccA;fj$n. m^X'^^^miom^m^ 
^timhti^. cne>2o<Dii^m^s2. n 

^Si54 7!>^6tB;^^n/c|^}f 7 U-A(Dli^{i-^SMC 
i3iiE7U'-ACr)aifi|^-^S2<!:*^. .'n*-/ 7 y^^V 5 

^jr-rfeo-e^o. t^^r^cfc^ic. {m^^v>v^. 
5 0Hz;t^6 6 0H2--©7u--Ais^{i, f^-ciia-r-s 

OSI17U-A. ^1 -m^ObrXOXJoV U-At.X 
(D^-0iILtc*5l^'2)miA*7U-Ai^^=»&g$n/c 
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mmxm^mct^^^-yXi&f&x^^. e\ttmm^x 

5(DR/Wfi-^^^T^o 
[OO17]02«. hJl^fSMSOm^^ipi 

•/n >^^JSijaJ3 1 <b, f^-^i^ h;l/^gP3 2i. S 
^^^3 3<h. ^M^i>h>il^^lE-¥?tgP3 4<!:. 

[0018] »/Wi-:^o V !;mmm i ^7 u- a 

v^ip^m-:^'^v^t(^^m'^-rh (xr^:;yi 10)0 

•en 1 7k¥7 >r y^mm^^^m,^ i>r> % %o^^y h 

20 \^V7.^^m^\VCW^\j. ^^y Y\yV7.^<Dmk(^3 

xmx^^. ±iB^^il«fflUl5lKtCcI:n«. SgR* 

ijB?«ffi*-r^8x811^CD»^>f>F^CClfg'r^<i:. M 
^y \y-KitC%5i^hm 1 -7 ^ >cD^ 1 iiM3;)^ll6 h 

huE;?;^^cDg»(igk:«^n^ti»2 -me^-f 

>cD^lil^:^^5fij^L.-ci^^/c«?). ±ia'i?-r>K'^K:« 
m^y AS:±tc(iaL//c8 x shi^cdii 1 ^ 

30 ^iJ^C|^gL/cm2 7'n';;^:;&5iSn^CiCCi^j:€>. 

[0 0 19] 3g7b-A<Dfi-^3^?ijS2iiu7 

Y^t^hOmtiW^^^thCttiC^-oX. 7U-A 

ccD(i-^u-^;v*5^{i± t h a ^m<Dm^\m± 
40 i7«i ) <hbrffi:^'r^o ^j::b\ 17U-ap^(o^^ 

m\\^x'm<omr<^ hinassus 2jca^rsj:^ 

[0 020] f^^-^^ h;US:^SB3 2 \t. ^/S&:/n 
^?*i]^SP3 ir^iJSU:^c>^n.:ii? (J^T. riS:/n5^^ 

-7 u-ACc*5C^r±fBaS:/n --^ ^^mct^':f^ v ^ 
50 i^hju^iiiBaaT-nt/^of^-c:^ h^biurj^-r 
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^ {T^'rvV'l 3 0) „ f^-^^ h;US^I353 23!)^e> 

h;KDffliiO&cig^$n. ai;tifi-^TMViTE 

[0 02 1 } ^4«. J:^U/ca@^Pv^B2 2<!:C 

nv^\t. ^Pfltti-C^. Bll. B12. Bl 
3...B21.B22. B23....B31.B3 10 
2. B3 3. . . OJiffT^LS^nrii^. 

TER = I I S2( X, y )-S3 ( 
CCr. S2 (x, v) «a@::^P-:'i?&g (x. y) «:;tett 
^^7U-A(Dfi-^, S3 (x + RMy/k, y + mhi) 
Kt'-c^ h;URMV<Dx:frlS]^5}RMVx. y:^[^^^RM^ 

[002 3] S»5gSP3 3«. 'mr^'P h^bTMV^ja 
,^.CCLr^9JS^TER<b-<^ h;I/*f^T9i^S§r^CD 

^TER75Sgg3£igii (ma. iB^ifeffr 1 egg) w 

[ 0 0 2 4 ] S 5 ^mwrn.! E R(Dfii;!i^Sj£fflt(± 

16-20) <Dji^tt||S^Tffl*tl/c®iS. « 
^«2 0-2 8 ) 0«^(3:,^^rH$n/cm 
^« 2 8 «±) CDii^«;(cC\'^.^rH ^ Xilc^mo^ 40 
<. ^S!l^MTERj&^;t^<«:'SOtcfitorS^M^^ 

[ 0 0 2 5 ] 1^0 ( b ) ti. ^mr<'P h;HMV(Z)fSj* 

tcfED/cg^MiiK0^^:^i5£©im^-ro mti. ft 

^-^^ hJL'©x:&ffil^^Vxiy:^[fi]K£^Vy^ttlS!t^A: 
|W| >|Vyi<!:^j:-:>r7K¥:^[^CCfil^S(lt(D^^«8l 

6ffJ2 1 0 . ivx|^ |vyii;:c'QTl4e*»:frr^08!)^oii^ 
ttE:&fl52 2 0. iwi < ivy|<t^j:or®t]6risjtcifio 

Sflt©it^tJ8J:^^2 3 O(Off^t^r}^^0i^^^^L. 
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* ^ B 2 2 <): 0 mrtc&ab/cl4.^rij^U/c#M:^n ^ B 
11. B 1 2. B 1 3. B2 1«. "^^V-h.-Qmcm 

CTI^«:{igL/c#M^O^; ^B2 3. B3 1, B3 2. 83 
3«. S5:7l."ACC*5C:f^|^:/U';;:5?r*)-5>o f^-^ 

^h;H9:S6P3 2». >^U3 6*5ietSLrii^S:/n 

#!(S>rn i7S<D?a'J^^TE R*Sffl-r^. 
[002 2] 
[^1] 

+ RM^, y + RMW ) I (1 ) 

t--^^ h;i/BMViLrffl:^-r^o 

[002 6] ^m:^^ h^K^E • ¥ifS53 4«. B^g^ 
SI53 33&^6iil:t»3n/caa:/ci i^ottt^i? hiUeww 

:t!-r^ {T.'T^vV'X 5 0) „ 
[002 7] 06 ±ie#S-^:J7 h;HgiE • ¥?tSB3 

hJl/CDt^ffiiiglE^^^o ag:/n^^i>B2 20 

^B12. B2K B23. B 3 2©Stfff^^ F^l'B V 
l-BV4(7)l^-rn<!:'^M^cC€>ii^«. 

/hi^cC^i&#-<^ h;i/BV i -c±i2a@:^n ^^j ^<dW}^ 

P-^^B 1 2Ol6#'<:i7h;UBVl*5g/jN(0^grJ^i 
Vl^g^^;i-So 

[0028] 1^0 (b) i^S-^^'hJUSE-^TtSB 

i7r5^L/caS:>'0 .:^^B2 2«:=3-:h-iLT. S± 
BSMJ^2 4 1 . ;6±l»SfHi2 4 2 , ftTI8S^i^2 
4 3. ST»SM^2 4 4C04aa(Dpg$IJi^':>l^ 

a^^d7K:#;l3fct!j*-^^h;UBVi«:. gfcm^BRIffi 

hlS-fy^^fcm^. jia>^n--;^B2 2©tt»<^h^l/B 

V i h;l/B\a BV2, BV3(D^l^fflCCg#ftx 



15 



10 m 



20 



CO 0 2 9 ] ±^^^m^^ h)mJE • ¥?tgP3 4-Cff 6 
0) « 

[003 0] H7«. ±M^^:^^tiv^^Wimmm5 
(OW%<omMmv$>^, 1^0 (a) ^m':fUy^(D 

y ^ ^fjkt. •:r >7 B 2 2 7k¥ • Sit:&f^CC 

*B»{b3n, *¥2iiii^xgit27-Y><Dais 

[ 0 0 3 1 } (5ia ( b ) i^mm^m^coi^mum^ 
n^m^o^o-m^m^o ^^mm&E r b 

(02r«ia#ERr^^) 

iFSi^ME RM(^f^g|ifii>^;^# < E R B;^^;^^ < 

ERM = £ I SMc-SMp I 

ccc. sMc {m^miEbfcmy\y-j^(Dim. sm so 

RtLTiJO. 8^5^953 ST^J. ifBERMi^S/hi^jr-S 

[003 5KXK:. 08-01 04#ML/r. SfttfflE 
08«. lijirfflErt»7U-A4fiSgI54(D«^CD-^J& 40 

[0036] 5 0Hz©A:tllf«m-^*6 0H 

Taiiiff*igOJI-^«J:i^ 09«:*jiiT. Fl. F 
2. . . . F5. F UJ. A:^ll^S^L/c5 0HzO7 
U-Ar^O. CFK CF2. . . . CF6. CF 1 50 
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^V)\^Buvc^^y)^xh. tfc. mmnm^n^^ 

C 0 0 3 2 ] 1^0 ( c ) mmiEHmxrX ^rtJf 

^Wyu-As 1 i^mrsM^xmy iy-j^so \ if>^ 

WMm. 3gr?u-A3 0 23Jp6ffi^nCDffig«:^^^ 
rti¥:7U-A±0{a[gA( X. v)<Dfi-^ 

(Vpr= V X m /(m+n) ) "C^Sfl^-^/cffigAp (xpr, y 
pr) ((ib ,xpr = x+Vprx, vpr = y+Vpry) ©fj^ U- 
Afi^ (SMpiKf^t-'S) <b. MC-^^ h;l/Vct (Vet =- 
V X n /(m+n) ) "C^Kl^ #/cfigAc (xct, yet) 
(fIL/. xct = x+Vctx,yct = y+Vcty) CD3S:7 U- A^ 

[003 3] ^:^:/P^^^S^^*a;il'C«. 07 (a)6C 
Tjkbfc. 3K:^n-^d7B2 2<3Dli*^^ h;l/BVOi. ^ 
S:/n-^^(Dibt-<^ h;UBV l-BV8Cc>PtLr. 
S; (2) Jc^-r?jlSccct-:>rWiJ^^ERM^»Hi'r 

[0 034] 

ca2] 



(2) 



}il,t}mdCinbfcd OHz(Dy U-J^^^jk-To 03&^6 
mi:7U-ACFltt. A*!ia«©^lA*^:7U--AF 

i^^ottn^tiL. tiatimi^omz yu- AC Fzi)-^ 
f^meyu-ACF e\t. ^n^nm'ikZ'^oKtiy \y 
-Atfth^i&Uc^^y\^'A^mtiirifx\tx\.\ 
®^cD5 y v-AUfm^y \y-A9t<Dmf}m^^mm 

m=5. "^yXy-Atf^hOWW.: n= K II37U-A 
CF3<b:^.f'Srt#:7U'-A«. m=4. n = 

2 06:7U-ACF6i^j:^rtif:7U-A 

m= K n = 5<bT^o MC--^i> h;U^figgP4 1 

55^6. Vp r = PV X m/ (m+n) . Vc t = -P 
V X n/ (m + n) ©MC-^i' 4*^^-5 o 
[0 03 7] 08tCMor. 4 2«. 3g7U--AOfi-^ 
S2^MC-^^h;bVc t-c&a^^tt^-tt. litffiiE 
^^SM c ^*^T^/c8?)<D^7 AMC^i^^ 

SB. Az\it. my\y-A(Dm^s3^mmiL'^^V)\^ 

Vp r'C{4a^^«65#. atffliEfi-^SMp^^-r 
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tttliiEfi^SMciSMpti. *DS[g4 

fEDr. A:^;m^S2. S3. SMC0t.^Tti3&>*jiJRW 

[OO38]01O«. y7^^T>7 ^;U^a55 OCDI 

njfem^L/. mm (8i) \t:xuv{7m&m. (b) » 

•^-CDatffmftO-^^^TT^To (a) ^fcl^r. 5 1 20 

AJjimSM. S2. S3©f5I:h*^^iitRLr. ft 
#SMC<bLrHi*-r-5>StRa5. 5 2a. 5 2b». ^ 

lii^JCStUr. {i^S2iai;tHi^SMC<i:(D^MfiS» 
ERC. fcJ:CX<i^S3iffl*fi-^SMCiOlg^fiX»E 

^^ERc. ERPiofiicciScr. mm (b) tc^r 
m^fcm'^\t. ERc ^ ERP^ce>tim^s2^. ^ 

/c. ERC>ERP>^c6t3:fi^S3^tH:^?-r€>.fc^K:ii 

[0 0 3 9 } 3i!RgP5 HJ. *iJ^a55 37:>>6^X-6n-S 
iifiiiJRfi-^SLCCiSDr. A:^^fi-^SM. S2. S2 

ms.viymmm^y')vij'rhmttj:a.mmjmm ao 
mmomm^^itinKbfcmxmy v - m^m\ 

[0 04 0] SI \ ^'<-^:7Tp'^VgP5CCfctt^ia 
«7U-ACDStiA^. li;^[±lLI!lf^^^-r. 5 0Hz 
(0:7U-Ali(Dm-^3g5»JS2». 57U-A?:^0JiL 

C«. ^JSiXJ1c±X(Oy\y-h.^-^^(!M^tl^^'^')^ 
0HzCD7U-A^Dy^r. Iimi:tl7b-ACF 1 50 
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«5 0HzA;bfi-^S2CDSl7U-A. ||2-^6ffi 
AC F 2 -C F 6 \tnny U-A 2 >6 iJi-S) 
ci:^CC6:7U-AS»irei0iIU?f^. cntcJroT. 
::'U-A^^r-^7-Ufc60Hz lB;X^Oiii»{i-^3|fe 

?dS47&^?f6n^». 

[004 1 ] fet±ic^'<fcin< . 1 <D|§SS«?9 

tttfflJE^na^jBBg-rsiSMmcD^^icu^u-A 

[0 04 2] 'JkK. ^12-^1 3^#MU-C. *SH^ 

©m2(DililWcot^riftBjT-2>. ^mSCTtJ. ib^ffi 
iEl^lf :7 u - A(D^S;^-^r - 3 1- ^ - SS#;&5@iL 

^%m^^^hy\y-hmt^^^<o':f\iv^m 

r&O. EUC^L/c^l|li{i««lCD^fi£^-<i7h;U^ffi 

»ig|58ti. Ki^-<^h;i/^^a53r^^Ufc:/a':.^^ 
{4cDii#-<^' h Jl/BMVCD 1 :7 U-A^r^^4dtt-5^^ 

iigoBt^j "0" . a3i"^^<uiig<Dmj <D. 

I6#liiE$iJI5lfiWC F ^^-r -So 
[0 04 31-flSCC. -t-i^a^i/i^^-SSW^. 

^VvCDlfeS+ffl^ i -oxmrn^th i . S 1 3 0,c&!grH ^ 
^ I 7U-AKSPHl«:toi^coritS'Jl/. 

Mi^Br©^4«g35>^2 5%*}gi©«^«, n 
^WBmt'^^mtmix^x^tim^yiQ.^ "o*' 
2 5%tt±(Dii^tt. i^^wmmx-K-mtm^x^ 

Xmn^^UCYik T (Cf -So »JffllSl56«. ±gB<t 
#MCF^i "1" cD^^&i. litffiIErt»:7U-A^fiX 
354 d^a^liiEJO^^ff br^c^^ U - ACDfi-^ S 2 4 
ffl:t?-r'5<t5^C$ijaiL. MCFJtrJ "0" 

[ 0 0 4 4 ] **ifeWlK:<fc*l«. ^-Va^S^^i'^-Jfr 

[0045] 01 4'-El 5«. i^CC. S>->^x>tP 

*^WCDm3<D^«a|«:^^o S14«. *iUfe«CC<fc 

-57U-A|Efc^fe0S§<D::^n-;.:5'«^Sr^O. 012 




(11) 

:is 

-ctt. 01 5K:^-rJ:5«:. mnsui i{c<fc-3-r. JS7 
U - A<om# S 2 i 197 U - A©<i^ S 3 ©»em^« 
1 7 1/ - AP5<D^^fiS»F D=g: 

rtif*i^»3#*DS/ca>. ll»fiK»FD©<i-^u^;utttt 

2fflS^bSP7 2(cj:oXJ:btll[W*i-»U'<;l/©S<il 
±Thb-Cii3R««:2|IST^tL. Hffi±Thb*}S© 
li^riSa;»3<t^FQ ?r "0" , iHi?:Sx.Sli^-C lO 
«Hi:tl{i^FQ* "1" tClx. l7U-A|ggia57 3{C 
Jrot, ±iB<i#F Q*i " 1" i«:SiiiSR»=&l7U- 

[ 0 0 4 6 } 7 4 «*IJ^S|5-C& 0 . IRSMA Q©ffl*!^ 
liE©¥^J^Xh©iS^^^■C> A^o. ^©^^AU^U- 
AWfflKK^nSt&^tCi/ - i P - Ai 

*iJBrl/T> m;^ft^SCF* "1" {CL. -E-nJiimJJi 

^«<i#scF{c "0" €:ai:ti-rs. -5-©ffi*«. as 

5^t^fflS?7©tU:^<i#SCF*J "1" iife.5->->9^x 
«)tffliEF«9J*7U-A^Sg4{C*$WS»t 
mmv. ±IB(i#SCFAS "0" ©tS^B. ^2JSSS«»f 

[0047] *^t?i(cj:ti«. ^ 1 . m2aymmic 
tc^i><D'^±^3:mn&i:9mO■tcmm^<Dy U - A»a 30 

[0 04 8] HI 6^01 lit. *»?li©it4©||«l« 

Af^?rffi;'3il^©7U-AS^K:T v7X-Cte*. J«P4. 
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